ID23-1 MX beamline news

Alexander Popov

ESRF, MX group

ID23-1 is a tunable MAD-capable station with a mini-focus X-ray beam
which opened to users in 2004 (Nurizzo et al., 2006).
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The experimental setup on ID23-1

IcePAPS migration

v'Fast crystal best position screening
v'X-ray centering

MD2M mini-diffractometer and v | h
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nozzle and cryo-stream nozzle. Including mechanical support system with \/He|ica| Data Collection

alignment axes v'X-ray diffraction protein crystal detection
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X-ray Meshscan — a solid technique for sample analysis
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Experimental setup for X-ray crystallography The data are accumulated during translational movement

Diffraction images analysis
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- Use Wilson plot as a prior
- Use all pixels, not just the local maxima

score =
total scattered intensity X
radial shape similarity

Bragg spots search

SPOTS COORDINAT

Program dozor /A.Popov & G.Bourenkow/

Version 1.3.6 // 02.82.2016

Copyright 2014 by Alexander Popowv and Gleb Bourenkow
M

| SPOTS | Powder wWwilson | Main Spot visible
image | num.of INTaver Res. | Scale B-fac. Res. Corr. R-fTactor| Score Score Resolution
1 | 44 4 3.4| 154.25 26.5 2.9 72.0 26.7 | 1.426 1.74 2.73
2 | 46 39 3.6| 21.35 2g8.0 2.9 81.2 25.7 | 9.097 12.46 2.86
3 | 40 76 3.4| 5.88 44 .6 2.8 59.1 28.2 | 22.485 29.69 2.73
4 | 51 44 3.4| 18.16 24 .2 2.8 64.0 24.8 | 12.837 16.96 2.69
5 | 46 32 3.3 22.98 38.4 2.9 Tl.6 24.9 | 9.561 13.63 2.62
. 6 | 11 5 5.4 | 142 .22 18.1 2.9 62.8 29.6 | B.235 8.13 5.09
Spots I|St 7 43 4 3.4]| 232.69 16.7 2.8 62.9 31.0 | 1.258 1.97 2.69
a8 | 30 78 3.4| 19.31 13.1 2.9 56.1 31.3 | 15.888 38.38 2.69
9 | 33 a3 3.2 9.34 28.5 2.9 52.3 25.0 | 20.799 48 .67 2.59
10 | 31 (515 3.4| 8.86 39.8 3.0 62.3 24.7 | 16.076 24 .23 2.69



MeshBest GUI

lgor Melnikov



Overview

Spot diagram display

MeshClustering GUI
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>>> Welcome to MeshClustering GUI <<
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Interspot distance histogram

MeshClustering GUI
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‘ Plot Full DVHistogram ‘ ‘ Show DVHistograms
| Average Rel. Intensi | Integral Rel. intensity |-
103.37 892.14
489 656.59
88.61 563.26
143.56 511.06
y 78.33 354.93
85.02 315.35
95.89 310.6
—=° 200.0 100.0 66.7 50.0 40.0 333 286 25.0 182.14 3074
1/(Vector length), A 8223 268.44
76.03 251.96 v
1

The program has divided the sample area into 28 regions of homogenic diffraction



Picking the crystal

MeshClustering GUI
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Overlap On/Off | | Change ColorMap ‘ | Show images ‘ ‘ Plot Full DVHistogram ‘ ‘ Show DVHistograms
Quality-size order | Length | Width | Average Rel. Intensi | Integral Rel. intensity |-
1 5.01 228 10337 892.14
2 83 3.09 489 656.59
3 458 2.65 88.61 563.26
4 2.77 2.45 143.56 511.06
5 463 1.87 78.33 354.93
6 2.94 2.41 85.02 315.35
7 3.0 2.06 95.89 310.6
8 2.44 1.32 182.14 307.4
9 3.0 2.09 82.23 269.44
10 3.16 2.0 76.03 251.96 v

>>> Welcome to MeshClustering GUI << =

The program has divided the sample area into 28 regions of homogenic diffraction
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OXY - Myoglobin
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Myoglobin and Kr




- <d"/sig> vs. Resolution -
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Fast iodide-SAD phasing for high throughput membrane protein structure
determination

Igor Melnikova*, Vitaly Polovinkinee*  Kirill Kovalevee, Ivan Gushchince, Mikhail Shevtsove, Vitaly Shevchenkocde, Alexey Mishine, Alexey Alekseevee,
Francisco Rodriguez-Valeral, Valentin Borshchevskiye, Vadim Cherezoved, Gordon Leonard?, Valentin Gordeliytee **, Alexander Popova**

We describe a fast, easy and potentially universal method for solving the crystal structures of membrane proteins via iodide-single-wavelength anomalous diffraction. The potential
universality of the method is based on a common feature of membrane proteins — availability at hydrophilic-hydrophobic interface of positively charged residues with which iodide
strongly interacts. We show that the method is efficient for different data collection strategies based on either standard or serial X-ray crystallography techniques.
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Results (SIRAS)

- Contrast vs. Cycre -
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- Gontras: vs. Gyole -
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SAD within Mesh&collect pipeline

T —
1100 (Ui

KR2 small crystals of an average size of
10-15pm

220 330 as0 ss0 o = we = =m0 s 0

SAD, 136 serial datasets
merged together

SIRAS, 39 serial datasets merged
together + one native dataset from
standard collection
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